DOCUMENT RESUME

ED 410 125 SE 060 940

TITLE Moderator's Guide To Eighth-Grade Mathematics Lessons:
United States, Japan, and Germany. TIMSS as a Starting Point
To Examine Teaching.

INSTITUTION Office of Educational Research and Improvement (ED),
Washington, DC.

REPORT NO ORAD-97-1023; ORAD-97-1022

PUB DATE Sep 97

NOTE 202p.; Also included as a component of the multimedia ¢
resource kit "Attaining Excellence: TIMSS as a Starting
Point to Examine..."; see SE 060 930. The accompanying

videotape is entitled "Eighth-Grade Mathematics Lessons:
United States, Japan, and Germany" and has been assigned the
report number "ORAD-97-1023"; it is not available from ERIC.
AVAILABLE FROM U.S. Government Printing Office, Superintendent of
Documents, Mail Stop: SSOP, Washington, DC 20402 (stock no.
GPO-065-000-01025-9: VHS Videotape, $20).

PUB TYPE . Guides - Non-Classroom (055) -- Non-Print Media (100)
EDRS PRICE MF01/PC09 Plus Postage.
DESCRIPTORS Algebra; *Area Studies; *Comparative Analysis; Elementary

Education; Foreign Countries; Geometry; *Grade 8;
International Studies; Junior High Schools; *Mathematics
Achievement; *Mathematics Curriculum; Mathematics Education;
*Mathematics Instruction; Middle Schools; Science Education;
Standardized Tests; Videotape Recordings

IDENTIFIERS Germany; Japan; *Third International Mathematics and Science
Study; United States

ABSTRACT

This teaching module with its 80-minute videotape of lessons
from U.S., Japanese, and German classrooms is designed to help moderators
facilitate discussion among educators. This guide is intended to help
moderators make appropriate decisions about sessions and suggest items to
consider when discussing the Third International Mathematics and Science
Study (TIMSS) videotape, "Eighth-Grade Mathematics Lessons: United States,
Japan, and Germany". The guide is organized into sections on: (1) preparation
for sessions to discuss the TIMSS videotape; (2) descriptions of six algebra
and geometry lessons from the U.S., Japan, and Germany that appear on the
videotape; (3) research methods and findings from the TIMSS videotape
classroom study; (4) background information on education’ in the U.S., Japan,
and Germany; (5) frequently asked questions and answers; (6)
handout/transparency masters; (7) lesson tables; and (8) lesson transcripts.
(AIM) ’

********************************************************************************

* Reproductions supplied by EDRS are the best that can be made *

* from the original document. *
********************************************************************************

O

ERIC

Aruitoxt provided by Eic:



AT TAINING

EX CELLENTCE

TIMSS As A STARTING POINT TO EXAMINE TEACHING

U.S. DEPARTMENT OF EDUCATION
Office of Educational Research and Improvement

EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)

O This document has been reproduced as
received from the person or organization
originating it.

O Minor changes have been made to
improve reproduction quality.

®  Points of view or opinions stated in this
document do not necessarily represent
official OERI position or policy.

ED 410 125

MODERATOR'S GUIDE
TO EIGHTH-GRADE
MATHEMATICS LESSONS:
UNITED STATES, JAPAN,

AND GERMANY

BEST COPY AVAILABLE

U.S DEPARTMENT OF EDUCATION
. S. ,
FFICE OF EpucaAaTioNAL RESEARCH AND IMPROVEMENT




E

AT TAINING

X CELLENTCE

TIMSS As A STAR

TING POINT TO EXAMINE TEACHING

MODERATOR’S GUIDE
TO EIGHTH-GRADE
MATHEMATICS LESSONS:

UNITED STATES, JAPAN,
AND GERMANY
U.S. DEPARTMENT OF EbucAaTiON
—( FFFFFFF EDUCATIONAL RESEARCH AND IMPROVEMENT




U.S. Department of Education
Richard W. Riley

Secretary

Office of Educational Research
and Improvement
Ramon C. Cortines

Acting Assistant Secretary

National Center for Education Statistics
Pascal D. Forgione, Jr.

Commissioner

Office of Reform Assistance
and Dissemination

Ronald W. Cartwright

Acting Director

National Institute on Student Achievement,
Curriculum, and Assessment
Joseph Conaty

Director
Media and Information Services

Cynthia Hearn Dorfman

Director

September 1997

PARTNERS IN DEVELOPING
Attaining Excellence: TIMSS as a Starting Point

to Examine Teaching

U.S. Department of Education

National Center for Education Statistics (NCES)
555 New Jersey Avenue, NW

Washington, DC 20208

Telephone: (202) 219-1333

Fax: (202) 219-1736

U.S. Department of Education

Office of Educational Research and Improvement (OERI)
555 New Jersey Avenue, NW

Washington, DC  20208-5726

Telephone: (202) 219-2116

Fax: (202) 219-2053

National Council of Teachers of Mathematics (NCTM)
1906 Association Drive

Reston, VA 20191-1593

Telephone: (703) 620-9840

Fax: (703) 476-2970

American Federation of Teachers (AFT)
555 New Jersey Avenue, NW
Washington, DC  20001-2079
Telephone: (202) 879-4400

Fax: (202) 879-4545

National Council of Supervisors of Mathematics (NCSM)
Post Office Box 10667

Golden, CO 80401-0600

Telephone: (303) 274-5932

Fax: (303) 274-5932

Eisenhower National Clearinghouse (ENC)
1929 Kenny Road

Columbus, OH 43210-1079

Telephone: (614) 292-7784

Fax: (614) 292-2066

All materials contained in this document are in the public domain and may

be used and reproduced without special permission.




ATTAINING EXCELLENCE: TIMSS AS A STARTING POINT TO EXAMINE TEACHING

Acknowledgments

Under contract to the U.S. Department of Education, Nanette Seago
prepared the Moderator’s Guide to Eighth-Grade Mathematics Lessons: United States,

Japan, and Germany in collaboration with and assisted by:

Deborah Ball, University of Michigan
Cathy Carroll and colleagues, Mathematics Renaissance
Alfred Manaster, University of California, San Diego
Lew Romagnano, National Council of Supervisors of Mathematics
James Stigler, University of California, Los Angeles
Gail Burrill, National Council of Teachers of Mathematics
Alice Gill, American Federation of Teachers
Bonnie Walker, National Council of Supervisors of Mathematics
Len Simutis, Eisenhower National Clearinghouse
Lois Peak and colleagues, National Center for Education Statistics
Rima Azzam and colleagues, Pelavin Research Institute
Keith Tidman, American Institutes for Research
Pat O’Connell Ross and colleagues,
the Office Reform Assistance and Dissemination
Cynthia Hearn Dorfman and colleagues,
Media and Information Services

Ruth Chacon and colleagues, The Widmeyer-Baker Group

ACKNOWLEDGMENTS



ATTAINING EXCELLENCE: TIMSS AS A STARTING POINT TO EXAMINE TEACHING
Contents
Introduction to the Moderator’s Guide ...................ccoovninininrnncnne. 1
Preparation for Sessions to Discuss the TIMSS
Videotape—Eighth-Grade Mathematics Lessons:
United States, Japan, and Germany.................ccoeevvvviniiniiniincnicncnncns 5
The Six Lessons: A Discussion Guide ..........ccooiiii 19
U.S. GEOMELTY ... 21
Japanese GEOMELTY ...........ccoevuviiiiianiiiiiiiiiiie e 27
German GEOMELTY .........ccvvviiiiiiiiiiiiiiiiie e 33
U.S. AlGebTa........oocvviiiiiiiiiiiiiiii 37
Japanese AIGEDTa ...............ccooiiiiiiiiiiiiiiii 41
German AlGebra.............cc.cooouviiiiiiiiiiiiiiiiiii e 45
Research Methods and Findings of the TIMSS Videotape
Classroom Study ..........cooiiiiiiiiiiii 49
Background on Education in the United States, Japan,
and GEeTMANY .........occoviiiiiiiiiit e 67
Frequently Asked Questions and Answers... ........cocoeneiinnne 75
Handout/Transparency Masters .............ccocoiviiiiiinnne e, 85
Lesson Tables .......ccccooiiiiiiiiiiinii e 93
U.S. GEOMELTY ... 95
Japanese GEOMELTY ............cceevuviriniiiiiiiiiiieiiee e 103
German GeOMELTY ..............vveeiviiiiiiiiiiiiiiiiiiee e 107
U.S. Algebra...........coooovviiiiiiiiiiiiiii s 111
Japanese Algebra ................ooooviiiiiiiiiiiiiii 114
German Algebra.............. e e 118
mn
0
3 MODERATOR'S GUIDE TO EIGHTH-GRADE MATHEMATICS LESSONS: UNITED STATES, JAPAN, AND GERMANY CONTENTS



ATTAINING EXCELLENCE: TIMSS AS A STARTING POINT TO EXAMINE TEACHING

Lesson Transcripts ...........ccccooiiiiiiininieniiecce et 121
U.S. Geometry .......c...ooovviiiiiiiiiiiiiiiiiie e, 126
Japanese Geometry .............c..ccoocviiiiiiiiiiiiiiiiiiiieen 135
German GeOmeLTy ............ccoccueeviiencieniiiaiiee e, 145
US. Algebra@..............cc..oooviiiiiiiiiiiiiiiiiiiicc e 152
Japanese Algebra ................cc.oocoiiiiiiiiiiiiiiiiiiii e 159

German Algebra

~I

_ERIC

IS C ONTENTS MODERATOR'S GUIDE TO EIGHTH-GRADE MATHEMATICS LESSONS: UNITED STATES, JAPAN, AND GERMANY



ATTAINING

EXCELLENCE: TIMSS AS A STARTING POINT TO EXAMINE TEACHING

INTRODUCTION TO THE
MODERATOR’S GUIDE

Overview oF THE TIMSS Project

The 1995-1996 Third International Mathematics and Science Study
(TIMSS) is the largest, most comprehensive international study of schools
ever conducted. The study tested a half-million students from 41 nations in
30 languages at three different education levels (fourth, eighth, and twelfth
grades) to compare their achievement in mathematics and science. The
study also involved analyses of students, teachers, schools, curricula, instruc-
tion, and policy in order to understand the educational context in which
teaching and learning take place.

Additionally, TIMSS included an extensive videotape survey of eighth-
grade mathematics lessons in the United States, Japan, and Germany. The
TIMSS Videotape Classroom Study is the first attempt to collect videotaped
observations of classroom instruction from nationally representative samples
of schools and classes. The purpose of gathering this information was to
understand better the processes of classroom instruction in different cultures
in order to improve student learning in our schools. The primary aim was to
show teachers (and others) some of the different possibilities for structuring
and presenting lessons so they can look at their own teaching with the fresh
perspective provided by an international lens. This module was designed to
help teachers think about why they teach as they do, what thinking lies
behind the choices they make, what goals they emphasize through a lesson,
and how they instruct and interact with students.

The purpose of the TIMSS Videotape Classroom Study is not to pre-
scribe any single way to teach or to learn. Nor does TIMSS suggest that U.S.
teachers should duplicate either Japanese or German methods. Teaching in
the United States, Japan, and Germany has evolved from different goals and
cultures, yet educators in one country can be stimulated to reflect on their

own behavior by observing their counterparts in other countries.
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TEACHING

Use OF THE MODERATOR’S GUIDE

This teaching module, with its videotape of lessons from U.S., Japanese,
and German classrooms, is designed to help you, the moderator, facilitate
discussions among educators. The TIMSS Videotape Classroom Study offers
resources that can be useful in improving U.S. education for all students, but
the effective use of these resources requires systematic planning. Hence, as
the moderator, you should read the Moderator’s Guide and view the videotape
prior to facilitating a discussion. The guide will help you to make appropri-
ate decisions about your own sessions and suggest things to consider as you
plan for and facilitate the discussion of the TIMSS videotape, Eighth-Grade
Mathematics Lessons: United Stales, Japan, and Germany. The guide is intended
to be flexible in that it can be modified and used repeatedly. You are permit-

ted to reproduce any of the pages in this guide for use in your discussions.

GOALS FOR SESSIONS BASED ON THE MODERATOR’s GUIDE

Viewing and discussing the videotaped lessons offers us an opportunity to:
B talk together about teaching in the United States, Japan, and Germany.

colleagues’.

develop a common language for discussing teaching.

develop new norms for teaching.

discuss the elements of teaching that make mathematically strong lessons.
learn about teaching, learning, and children from watching and talking about
instances of practice.

about mathematics teaching and learning.

B talk together about a shared example of teaching that is not our own and not our

learn about ourselves and others while learning other countries’ ways of thinking

MODERATOR’S GUIDE TO EIGHTH-GRADE MATHEMATICS LESSONS: UNITED STATES, JAPAN, AND GERMANY
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DEVELOPMENT OF THE VIDEOTAPE

The teachers in the accompanying videotape volunteered to participate
and agreed to public distribution of the videotape. The six lessons in this
production were not among the lessons actually taped as part of the TIMSS
study, because those teachers were promised that their videotapes would be
kept confidential. Nevertheless, the teachers and lessons in the accompany-
ing videotape are representative of those in the actual study. The teachers
shown are ordinary teachers, working within the constraints of their various
systems. The purpose of the videotape is not to present extraordinary
teaching for U.S. teachers to imitate. Instead, it is intended to help viewers

discuss how teaching may relate to student learning.

ORGANIZATION OF THE MODERATOR’S GUIDE

B Preparation for Sessions to Discuss the TIMSS Videotape—Eighth-
Grade Mathematics Lessons: United States, Japan, and Germany. This
section provides guidelines for using the videotape to facilitate group
discussions and suggests how to prepare for those discussions, includ-
ing possible focus areas and agendas.

B  The Six Lessons: A Discussion Guide. This section provides a series
of descriptions, with pertinent sidebars, of the U.S., Japanese, and
German geometry and algebra lessons that appear on the videotape.
The descriptions include tips to help you facilitate the discussion
sessions.

B Research Methods and Findings of the TIMSS Videotape Classroom
Study. This section provides further information on the TIMSS
Videotape Classroom Study, as well as detailed explanations of the
methodology and the results.

B Background on Education in the United States, Japan, and Germany.
This section briefly describes education, schooling, and curricula in
each of the three countries.

B  Frequently Asked Questions and Answers. This section provides
information about the TIMSS study that may be useful in dealing

with discussion participants’ questions.
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TEACHING
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B Handout/Transparency Masters. This section provides master copies
for reproduction of pre- and postdiscussion participant questions and
general questions for participants to keep in mind while viewing the
lessons. They can be duplicated for use by participants or photocop-
ied onto transparencies.

B Lesson Tables. This section contains tables that provide a graphic
overview of the complete subject matter and the instructional
format of each of the six lessons.

B Lesson Transcripts. This section contains transcripts of the video-
taped portions of the six lessons.

Additional discussion resources included as part of the teaching module:
The Japanese standards Mathematics Program in Japan (Kindergarten to Upper
Secondary School) and Fostering Algebraic and Geometric Thinking: Selected Stan-
dards from the NCTM Standards Documents.

11
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PREPARATION FOR SESSIONSTO
DISCUSS THE TIMSS VIDEOTAPE—
EiGHTH-GRADE MATHEMATICS LESSONS:
UNITED STATES, JAPAN, AND GERMANY

In preparing to facilitate the discussion of the TIMSS videotape Eighth-
Grade Mathematics Lessons: United States, Japan, and Germany, you will want to
study this Moderator’s Guide carefully and view the videotape once or twice.
Then, think carefully about how to conduct your viewing and discussion ses-
sion. For help in preparing your session, this guide includes some suggestions
based on field tests in which a variety of audiences viewed the videotape.

In addition, you also will find it helpful to have the overview module to
this Resource Kit, Attaining Excellence: TIMSS as a Starting Point to Examine
U.S. Education. Two other modules you may want to refer to are TIMSS as a
Starting Point to Examine Student Achievement and TIMSS as a Starting Point to

Examine Curricula.

SESSION SizE

The most successful sessions occur with small groups of up to 20 people,
although the materials can also be successfully used with groups of as many as
100. The larger the group, the more time needed. For example, larger
groups may need time to divide into small groups of four to six people to
discuss key issues around teaching and learning and then reconvene and
share their thoughts with the larger group. Also, large groups may need

multiple TV monitors or a screen large enough for all participants to view it.

PARTICIPANT MiX
When preparing for a viewing of the videotape, think about the

audience’s knowledge of TIMSS in general. For example: Do participants
have knowledge of what TIMSS is? What do they know about the findings other
than the comparison of scores they may have heard about through the media?
Even if the participants already have some information about TIMSS,
the study is so large and complex that you should discuss it before showing
the videotape. The overheads provided in the booklet, Introduction to TIMSS:

i2
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The Third International Mathematics and Science Study, provided in this Resource
Kit, will help you with this introduction. Another option is to use two ses-
sions, one to focus on TIMSS as a whole and another to focus on the teaching
module.

Think about who your participants are and where they come from. This
will help you tailor the discussion. Are they elementary teachers, secondary
math teachers, principals, or some other group? An understanding of each
group, and the lens through which they are likely to view and discuss the
videotape, will help you anticipate the issues that can emerge during the
discussion.

For example, principals have a tendency to focus on general issues
around teaching and learning and the system structures that support or
inhibit teachers’ efforts to improve practices. Most principals are not math-
ematicians, but they may support improvements in teaching practices that
help students experience mathematics differently from the way they them-
selves did as students. Principals may feel that they are learning some math-
ematics from viewing the videotape. This can also be the case with non-math
teachers. Tapping into non-math teachers’ knowledge about teaching and
learning in other subject areas enables them to connect their experiences to
the discussion of mathematics teaching and learning. Secondary mathemat-
ics teachers are more inclined to focus on a lesson’s mathematical content
and on the cultural reasons for differences in teaching practices. Be prepared
for the possibility that some participants may become defensive when viewing

lessons from other countries.

ORDER OF THE LESSONS

The order in which the lessons appear on the tape is the result of careful
field testing. Geometry lessons are shown first, from the United States,
Japan, then Germany, followed by algebra lessons from these countries.
However, as the moderator, you may choose to change the order, as other
orders may be more effective in your situation.

The videotape is designed so that discussion leaders will show the U.S.
lesson first. This reduces the defensiveness that sometimes occurs if partici-

pants have seen the Japanese lessons first and feel the need to defend U.S.

teachers. 1 3
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An alternative, however, is to show the Japanese lesson first with the idea
that, in order to look at U.S. teaching and learning from a fresh perspective,
participants need first to experience looking at a different style of teaching
and learning. Viewing the Japanese lesson first can help audiences begin to

draw comparisons immediately when the U.S. lesson is shown.

Focus AREAS FOR THE SESSION

General Focus
First, offer guidance to participants about how to view the lessons over-
all. The general guidelines and questions in the box below will help you set

the initial focus for the participants.

GENERAL SUGGESTIONS FOR VIEWING THE LESSON

ences do you find yourself making and why? Look for patterns that provide clues to how

and what the student/teacher was thinking.

but also try to look beyond your assumptions and experiences to see with fresh eyes.

Stay focused on the lesson itself: What do you notice? What do you hear? What infer-

Draw on your experience with teachers and students, and with teaching and learning,

What do you think is the teacher’s goal? What does he/she seem to want students to
learn? What do you think they are learning?

What does the teacher do? Are there key moves or moments in the lesson? Are there
crucial missed opportunities?

Why do you see this lesson in this way? What does this tell you about what is important
to you? Look for patterns in your thinking.

What questions about teaching and learning did viewing the videotape raise for you?
Are there things you would like to try in your classroom as a result of viewing the
lessons? How would you need to prepare yourself and your students to try these things?

14
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Specific Focus
Following presentation of the general guidelines, choose a specific focus
area from the initial session. Focus areas to choose from include the following:
1. Mathematics instruction;
2. Communication between teacher and students; and

3. Teacher beliefs about mathematics, teaching, and learning.

The focus may dictate the lessons you need to show, the stage to set for
viewing the tape, the order in which to show the lessons, and the questions to
raise for discussion. Each focus area is discussed below, along with sugges-

tions for specific questions to ask participants.

1. Mathematics Instruction

The first, and perhaps most important, focus area for the session may be
the teaching methods used in the taped lessons and the learning that students
experience. When leading a discussion on the teaching and learning of math-
ematics, try to help participants focus on the analysis of teaching and learning,
rather than on what they like or dislike about a particular teacher. As the

discussion unfolds, focus on key questions that can be raised again and again.

QUESTIONS ABOUT MATHEMATICS INSTRUCTION

What is the mathematics of the lesson?

What seems to be the teacher’s mathematical goal?

How does the lesson flow?

Are there logical connections between the parts of the lesson?

If responses focus on topics or ideas, probe for mathematical process goals, and vice
versa, for example:

You’ve mentioned a topic. Are there others? Would you say there are also goals that
have more to do with mathematical reasoning or thinking? or...

You’ve mentioned mathematical reasoning. Would you say that there are also goals
that focus on particular mathematical topics? What do the teacher’s goals seem to be? What
do you think this teacher wants students to learn? What kinds of things do they seem to be
learning? What evidence do you have for this?

ERIC
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If the discussion moves in other directions, such as cultural or organizational
issues, the key questions shown in the box below can pull the discussion back
into focus. It is helpful to display the questions before playing the videotape so
participants can use them in viewing and discussing the lessons. An overhead
of the questions appears in the handout section. Consider making copies for

participants for reference while viewing and discussing the lessons.

2. Communication Between Teacher and Students

Another key focus area for the session’s participants is the communica-
tion between the teacher and the students during the taped lessons. In
analyzing the communication, you may find it helpful to look at the roles of
the teacher and students with regard to the mathematics discussed in each
lesson. Again, the point is not to focus on what participants might judge as
good or bad, but on what can be inferred about student learning from

specific evidence in the videotaped lessons.

QuesTIONS ABOUT COMMUNICATIONS BETWEEN TEACHERS AND STUDENTS

B What does the teacher do to orchestrate discussion in the lesson? What are the ques-
tions posed to students? When and how are they posed? How do the questions elicit
mathematical thinking among the students?

B What does the teacher do to use students’ ideas in the discussion? Are most students
involved? How are students’ ideas used?

B What decisions does the teacher appear to make in regard to students’ ideas or discus-
sion? Here, you can probe for more detail by asking:

Do there appear to be ideas that the teacher is pursuing? Are there times
when the teacher decides to provide more information, clarify an issue, model
a strategy, or let students struggle? What do you think that says about the
teacher’s goal?

B What do the students do in the lesson discussion? What do their verbal and nonverbal
communication suggest about their mathematical understanding?

6
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3. Teacher Beliefs About Mathematics, Teaching, and Learning

A third focus area for discussion is what the teacher seems to believe
about mathematics, teaching, and learning. The goal is to understand what
the teacher values and believes and how this seems to influence his or her
teaching of mathematics and, in turn, student learning. Such a focus can

help participants consider their own perspectives more explicitly.

QuEsTiONs ABOUT TEACHERS” BELIEFS ABOUT MATHEMATICS, TEACHING, AND LEARNING

B What does this teacher seem to believe about mathematics? About the way students
learn? About the role of the teacher?

B What specific evidence can you find that indicates the teacher’s patterns of thinking?
His or her apparent theories of teaching and learning?

B What role do you think culture plays in teacher beliefs about teaching and learning?

ERIC
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LENGTH OF SESSION AND SAMPLE AGENDAS

It is strongly recommended that you plan at least a three-hour initial
session. Experience shows that anything under three hours provides insuffi-
cient time for discussion, and even with three hours, you will likely have time
to show only two lessons. Because the lessons provoke a lot of thought and
discussion—particularly, as demonstrated by field tests, the U.S. and Japa-
nese lessons on geometry—you may want to add three more hours, for a total
of six, to show all the lessons. In field tests, for example, it took up to four
hours to view and discuss just the geometry and algebra lessons of the United
States and Japan. Alternatively, you may want to schedule a second session
rather than trying to achieve everything in one lengthy session. For example,
you might choose to view the German lessons in the second session, after
participants have had a chance to digest and learn from the experience of the
first session. Each of the six lessons runs approximately 15 minutes.

To help you in planning the sessions, two sample agendas follow, one for

a six-hour session and one for a three-hour session.

o i8
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SAMPLE Six-HOUR AGENDA

(Include two 15-minute breaks and a 45-minute lunch)

(20 minutes)

(15 minutes)

(10 minutes)

(15 minutes)

Introduction: Have participants answer the prediscussion
questions as they enter (see the Handout/Transparency Mas-
ters section). Explain the TIMSS study and the TIMSS Class-
room Videotape Study. Use overheads summarizing TIMSS
(see handouts in the accompanying booklet, Introduction to
TIMSS: The Third International Mathematics and Science Study).
Consider providing additional information on the study’s
findings contained in “Research Methods and Findings of the
TIMSS Videotape Classroom Study” in this Moderator’s Guide.

Set the stage: Before viewing the videotape, set the stage by
saying, “As you watch each lesson, try not to evaluate or make
Jjudgments about whether the instruction is good or bad.
Instead, try to focus on what is happening in the lesson and
the teaching and learning that take place.” This will keep the
discussion grounded in the events on the videotape and will
provide a place to return to should the discussion become
evaluative. Raise the key questions and let participants choose
which ones interest them as a framework for viewing the

lessons.

Distribute materials. Hand out lesson scripts, lesson tables, and
focus questions to each participant for use during the viewing

and discussion of the videotape.

View the videotape introduction: Use the section “Research
Methods and Findings of the TIMSS Videotape Classroom
Study” in this document to clarify any questions or issues

raised in relation to the study and its methodology.

18
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(90 minutes)

(90 minutes)

(45 minutes)

View geometry lessons: View the U.S. lesson and organize partici-
pants in small discussion groups using the focus questions.
Then, have the small groups share the main points of their
discussions with the larger group. View the Japanese lesson,
then discuss it, again using the small-group format with a
large-group follow-up discussion. If time permits, show the

German lesson.

View algebra lessons: Follow the same procedure as with the

geometry lessons.

Across all lessons: Go back to the original focus areas. Ask small
groups to look for similarities between the U.S. geometry and
algebra lessons. Then ask them to think about similarities
between the Japanese geometry and algebra lessons. Have the
small groups share key points with the whole group. Relate
the groups’ thinking to the findings of the TIMSS Classroom
Videotape Study wherever possible. Finally, ask the partici-
pants to answer the postdiscussion questions (see the Hand-

out/Transparency Masters section).

20
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SAMPLE THREE-HOUR AGENDA

(Include a 10-minute break)

(20 minutes) Introduction: Have participants answer the prediscussion
questions as they enter (see the Handout/Transparency Mas-
ters section). Explain the TIMSS study and the TIMSS Class-
room Videotape Study. Use overheads summarizing TIMSS
(see handouts in the accompanying booklet, Introduction to
TIMSS: The Third International Mathematics and Science Study).
Consider providing additional information on the study’s
findings contained in “Research Methods and Findings of the
TIMSS Videotape Classroom Study” in this Moderator’s Guide.

(15 minutes) Set the stage: Before viewing the videotape, set the stage by
saying, “As you watch each lesson, try not to evaluate or make
judgments about whether the instruction is good or bad.
Instead, try to focus on what is happening in the lesson and
the teaching and learning that take place.” This will keep the
discussion grounded in the events on the videotape and will
provide a place to return to should the discussion become
evaluative. Raise the key questions and let participants choose
which ones interest them as a framework for viewing the

lessons.

(10 minutes)  Distribute materials: Hand out lesson scripts, lesson tables, and
focus questions to each participant for use during the viewing

and discussion of the videotape.

(15 minutes) View the videotape introduction: Use the section “Research
Methods and Findings of the TIMSS Classroom Videotape
Study” in this document to clarify any questions or issues

raised in relation to the study and its methodology.
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(80 minutes)  View geometry lessons: View the U.S. lesson and have small
groups discuss the lessons with the help of the focus questions.
Then, have the small groups share the main points of their
discussion with the larger group. View the Japanese lesson
then discuss it using the same procedures. If time permits,

show the German lesson.

(30 minutes)  Across both lessons: Go back to the original focus area. Ask
small groups to look for similarities and differences between
the two lessons and then to share the main points of their
discussion with the whole group. Relate the groups’ thinking
to the findings of the TIMSS Classroom Videotape Study
wherever possible. Ask the participants to answer the
postdiscussion questions (see the Handout/Transparency

Masters section).

RECOMMENDATIONS TO THE MODERATOR

®  Don’tshow the algebra lessons by themselves. They don’t stimulate as much discus-
sion as the geometry lessons and can result in defensiveness, depending on the
audience.

B  Make sure to preserve discussion time; don’t cut this down!

B  Allow an extra hour for discussion for each pair of lessons that you show.

22
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FoLLow-Up Sessions

After the first viewing and discussion of the taped lessons, some partici-
pants might incorrectly feel that they have completed their work with these
materials. You should encourage them to regard the first viewing as only the
beginning of an extended journey into examining teaching practices and
offer them additional opportunities to view and discuss the videotaped
lessons or related issues. Follow-up sessions will allow participants to explore
certain topics in greater depth, to reflect on their own practices, and to
discuss their considered reflections and observations with colleagues. In
addition, these sessions are opportunities to introduce new discussion themes

related to the initial session. You may wish to consider the following themes:

1. Examining other focus areas

Use another one of the specific focus areas suggested above that was not
used in your first session. For example, “teachers’ beliefs about mathematics
teaching and learning” is an especially useful focus area in the second or

third session for those whose first session focused on mathematics instruction.

2. Connecting the six lessons to the findings of the TIMSS videotape
study

Familiarize participants with the findings of the TIMSS Classroom
Videotape Study contained in this Moderator’s Guide. Encourage discussion of
whether and how these particular lessons reflect specific findings of the larger

study.

3. Examining the mathematical content

Exploring the mathematics of certain lessons, such as the Japanese
geometry lesson, is an option for a two-hour session. Concentrating on
mathematical content and goals can spur examination of local standards and
curricula.

For example, you may want to look at the phrasing and emphasis of the
local standards. By examining the content sequence of the local curriculum,
you can see whether or not the repeated topics would add a new perspective

or help deepen understanding.
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Questions to ask might also include the following: Is this important
mathematics? How does this mathematical concept develop in later grades?

What is the value of understanding this particular mathematical concept?

4. Examining the lessons through the NCTM Standards

You might choose to examine the lessons using the analytic framework
from the National Council of Teachers of Mathematics’ (NCTM) Professional
Standards for Teaching Mathematics, exploring specific evidence of NCTM’s
recommendations. (See Fostering Algebraic and Geometric Thinking: Selected
Standards from the NCTM Standards provided in this module.)

5. Examining the Japanese standards

You might arrange a session to study where the Japanese mathematics
lesson was situated in the curriculum. You can examine the primary grade
standards to obtain an idea of the experience students have coming into the
eighth grade. Another option is to compare the Japanese standards to the
NCTM standards, looking for similarities and differences. [See Mathematics
Program in Japan (Kindergarten to Upper Secondary School) provided in this

module.]

6. Viewing the same videotaped lessons again to focus in greater detail
You might plan a session so that participants focus in detail on the types
of questions the teachers raise or critical moves the teachers make in each
lesson. Participants may look for critical opportunities missed by the teacher
during the lesson and discuss these in detail, brainstorming about what the

teacher could do differently and why.

7. Exploring the same lesson taught differently
Teachers might agree to try out a lesson similar to one on the videotape
in their own classrooms and then return to share the results in detail, using

the videotape for reference and comparison.
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8. Exploring interesting practices

As a result of the first viewing of the videotape and the first discussion
session, participants may try different practices that intrigue them. These
might include the following: using a variety of student solutions; posing only
one or two problems; posing a thought-provoking problem at the beginning
of a lesson; working to develop concepts; and discussing and sharing ideas
with the whole class, with teacher-facilitated summaries at the end of the
lesson. Participants may then share with others what they did and how it
worked. Remember that new practices might not work the first time without
proper preparation by teachers and students.

Such experimentation might lead to the formation of an ongoing study
group for examining teaching practices. If a dialogue is sustained beyond
the first session, it will likely yield greater results in further refining teaching

practices.
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THE SIX LESSONS:
A DISCUSSION GUIDE

The accompanying videotape, Eighth-Grade Mathematics Lessons: United
States, Japan, and Germany, contains six lessons, one in geometry and one in
algebra from each of the three countries. The lessons on the videotape are
different from, but representative of, those in the TIMSS Videotape Class-
room Study. The lessons for the study were filmed with the understanding
that they would be kept confidential, while the ones on the videotape in this
Resource Kit were filmed separately with the understanding that they would
be distributed publicly. However, researchers used the same procedures to
analyze these six lessons as they did for those in the TIMSS Videotape Class-
room Study and chose lessons that were similar to those they observed in the
actual study. Hence, the accompanying videotape accurately illustrates the
findings of the TIMSS Videotape Classroom Study.

This section of the module describes the sections of each lesson shown
on the videotape. Sidebars provide mathematicians’ and students’ perspec-
tives on the lessons, the responses of the videotaped teachers to the TIMSS
questionnaire concerning their lesson goals, tips from experienced modera-
tors, and common questions and comments you may need to deal with after
participants view the videotape.

Remember, these lessons are intended to represent typical teaching in
these countries. They are not ideal lessons, nor are they intended to pre-

scribe what teachers should or should not do.
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This lesson is dominated by about
65 straightforward applications of
the definitions and most elemen-
tary properties of vertical, supple- concludes by presenting the formula for
mentary, complementary, right,
and straight angles and congruent polygon.
triangles. The formula giving the
sum of the angles in an n-gon is
stated and applied for small values
of n. The lesson concludes with a
review of the definitions and
properties mentioned along with diagrams, all drawn on the chalkboard.
the definitions of equilateral,
isosceles, and scalene triangles
(not shown in this videotape).

U.S. GEOMETRY LESSON: ANGLES

Mathematician’s
Perspective In this lesson, students practice using

what they know about vertical, complemen-
tary, and supplementary angles to calculate

the sizes of various angles. The teacher

finding the sum of the interior angles of any

Part 1: Presenting and Checking Warm-
Up Problems
The teacher begins by presenting four

Each contains intersecting lines and rays

that create vertical and supplementary

angles. Students are asked to find the

measures for ten angles. The teacher helps
find four of the angles by asking questions
and providing information. Then he asks
students to find the rest. After about 40
seconds, the teacher works through the

Moderator Questions

What aspects of angles is this lesson about?

What'’s the place of vocabulary? How do we teach mathematical terms? How do
students learn them?

Is this a geometry lesson? What makes it a geometry lesson?

What do students appear to be learning?

How do you deal with arithmetic in the eighth grade?

What seems to be this teacher’s view of teaching mathematics?

What's the role of practice?

How would you teach this differently?

What does the students’ perspective tell us about what we in the United States
think mathematics, teaching, and learning are about?

Do you agree/disagree with the mathematician’s perspective? Why, or why not?

27

MODERATOR’S GUIDE TO EIGHTH-GRADE MATHEMATICS LESSONS: UNITED STATES, JAPAN, AND GERMANY

911



ATTAINING EXCELLENCE: TIMSS AS A STARTING POINT TO EXAMINE TEACHING

remaining problems in a similar way, by

eliciting responses from students using U.S. Eighth-Graders’
questions such as “If this angle is a right Perspective

angle and this is 30 degrees, what does F After viewing U.S. and Japanese
have to be? And what’s left for angle E? lessons, U.S. students who partjci-
They all have to add up to...?” The warm-up pated in the field testing of this

module’s materials were asked
which class they would choose to
learn mathematics in, and why?
They said that they would like to

activity lasts about five minutes.

Part 2: Checking Homework

The teacher asks students to take out be in the U.S. class because “the
the worksheet that was assigned earlier in the teacher explained well and stu-
T »
week for homework. The worksheet, “Types dents were learning.” When asked

to give specific evidence of “ex-
plaining well,” some students
replied that “the teacher started
with solutions, and about 40 problems for sentences for the students to help

students to solve. The teacher checks stu- them, and he went step by step by
step.”

of Angles,” includes definitions of terms

(such as “supplementary”), sample problems

dents’ answers through a question-and-

answer format: “The complement of an
angle of 84, Lindsay, would be.... [16] Are
you sure about your arithmetic on that one?
[Six?] Six. Six degrees. Albert, number
four.” Moving through the homework in this

way continues for about ten minutes.
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Teacher Questionnaire

On the questionnaire, the teacher
checked the following as the
subject matter content of this
lesson: geometric congruence
and similarity (from a list of
mathematical topics). He re-
ported that the material was
mostly new. He wanted students
to learn angle relation (vertical,
supplementary, and complemen-
tary) from this lesson. He indi-
cated that this class contains
students of mixed abilities. He
reported that this lesson was “very
similar to the way I always teach.”

Part 3: Assigning Seatwork

The teacher distributes a worksheet,
“Types of Angles (Continued),” that con-
tains two sample problems with solutions
and 15 problems that ask for measures of
angles shown in drawings. The teacher
introduces the worksheet by working
through several problems with the students,
asking questions such as, “If angle 3 is 120
degrees and angle 3 and angle 1 are verti-
cal, what must angle 1 be equal to?” While
the students work individually on the rest of
the problems, the teacher assists individual

students.

Part 4: Providing Extra Help on
Challenging Problems

While assisting students on the
worksheet problems, the teacher receives
many questions on problem 37 (Find the
measure of two angles that are equal and
supplementary) and problem 38 (Write an
equation that represents the sentence: The
product of 12 and a number is 192). He
decides to work these problems with the
class. For problem 37, he says, “Two angles
are supplementary. Therefore, they must
add up to 180 degrees. But they are equal,
so let’s call one QRS and the other SRT (he
draws a figure on the chalkboard). Each
one of them has to be...?” After both
problems have been answered and dis-
cussed, the students return to their

worksheets.
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Part 5: Checking More Homework and
Introducing a New Formula

After the students finish the worksheet,
the teacher asks them to get “the worksheet
we did on Friday after the quiz.” This
worksheet has two problems. The first
contains a map of two streets intersecting at a
45-degree angle with a triangular-shaped
piece of land between the streets. A bound-
ary line divides the piece into two parking
lots. The task includes finding the measure
of the angle formed by the property line and
First Street and suggesting a more equal way
to divide the lots. The teacher elicits the
answers to these questions from the students,
helping when the students are stuck. The
second problem involves finding the sum of
the interior angles for a six-sided figure.
The teacher asks students for the answers
they found using their protractors. The
teacher then presents a formula and asks

students to try it.

Part 6: Previewing the Upcoming
Schedule

The teacher concludes the lesson by
announcing the topic for the next day and
informing students of the dates for the next

quiz and the next exam.

Moderator’s Tips

EXAMINE TEACHING

B Sometimes it is hard to get the

conversation to go beyond the
surface level and into the
specifics of analyzing practice.
Use questions to help push the
conversation into deeper levels.
Sometimes the conversation can
become focused on good or bad
teaching. Use questions, like
those on the next page, to help
get the discussion back into
focus.

B You may want to wait to share

the teacher’s goal for the lesson
(as shown in the teacher’s
response to the questionnaire),
until the participants have
shared their own interpreta-
tions of the teacher’s math-
ematical goal(s).
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Common Questions/Comments

This is a vocabulary and subtraction lesson.

There appears to be little more than recall required of students.
The students were spoon-fed the information.

This isn’t how I teach; this can’t be typical.

Some things need to be taught this way; I don’t think he always
teaches this way.

He didn’t help students with the arithmetic errors.

The teacher is working so hard!

Q: Is this one period?

A: Yes.

I wonder if he considers this “teaching the basics.”
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JAPANESE GEOMETRY LESSON: AREAS OF TRIANGLES

Mathematician’s
Perspective In this lesson, students apply a concept

to solve a problem involving the areas of
There are three applications (of

increasing complexity) of the
general principle that any two

irregularly shaped quadrilaterals. After

working the problem on their own, students

triangles with the same base and a share their solution methods with the class.
vertex on the same line parallel to

that base have the same area. The Part 1: Linking Yesterday’s Lesson to
first application is to replace two Today’s Topic

straight-line segments forming the
boundary between two land re-
gions with one line segment so

The class begins with a ritual bowing by

the students, as in almost all Japanese class-

that the areas of the two regions rooms. The teacher begins the lesson by
are unchanged. The second is to asking, “Do you remember what we did last
find a triangle whose area is the period?” Then he walks to the front of the

same as that of a given quadrilat-
eral. The final application is to
find a triangle whose area is the
same as that of a given pentagon. between two parallel lines. A student replies
(Note the progression in abstrac- that they studied how to obtain the area of a
tion and complexity, even though
all three applications rely on the
same fundamental geometric
principle.)

classroom where a TV monitor is connected to

a computer, and he uses it to show a triangle

triangle constructed between parallel lines.
As the teacher shows various triangles that can

be formed by moving the top vertex along a

line parallel to the base, he reminds the

students that the areas of these triangles are
the same because the base and the height are
always the same. The teacher says they will
use this result as “the foundation today.”

Moderator Questions

What aspects of triangles is this lesson about? Is this important mathematics?
How many methods are there for solving the original problem? What are they?
What are students doing? What mathematical reasoning is taking place?

What seem to be the teacher’s views of teaching, learning, and mathematics?
What are the similarities to the U.S. lesson? The differences?

32

MODERATOR’S GUIDE TO EIGHTH-GRADE MATHEMATICS LESSONS: UNITED STATES, JAPAN, AND GERMANY

271



ATTAINING EXCELLENCE: TIMSS AS A STARTING POINT TO EXAMINE TEACHING

Part 2: Posing the Problem
The teacher draws a figure on the U.S. Eighth-Graders’
board representing two pieces of land, each Perspective

i d by a student i lass. Th
piece owned by a student in the class ¢ U.S. students who participated in

boundary is a line bent in the middle. The the field testing said that they

owners would like to make the boundary were surprised that the teacher
straight without changing the areas of the laughed and the students laughed
two pieces of land. The teacher asks where too. They thought the Japanese

class would be very strict, with no
talking allowed. They were
intrigued by the teacher’s relation
problem, and several predictions by the with the students. “He seemed to
students, the teacher asks the students to like them!” But, students thought
he did not explain as well as the
teacher who presented the U.S.
lesson on angles.

he should draw the boundary. After a brief

question-and-answer session to clarify the

work on the problem, “First of all, please
think about it individually for three min-

utes.”

Part 3: Working on the Problem

The students work individually on the
problem while the teacher observes and
assists them. The students’ task is to de-
velop a method to solve the problem, so the
teacher gives hints to the students instead of
showing them what to do. For example, the
teacher asks one student, “Is there a method
that uses the area of triangles?” and says to
another student, “The question is... that
there are parallel lines somewhere.” After
three minutes, the teacher suggests that
students may want to work together. He
adds, “And for now I have placed some hint
cards up here so people who want to can
He tells the students they

”»

refer to them.
can think about the problem themselves,
with a friend, or discuss it with the assistant

teacher.
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Teacher Questionnaire

On the questionnaire, the teacher
checked the following as the
content of this lesson: perimeter,
area, and volume, basics of one-
and two-dimensional geometry,
geometric transformations and
symmetry, problem-solving strate-
gies, and “other” mathematics
content. He reported that the
material was half review/half new.
This is a class of mixed abilities.
He reported that this lesson was
“similar to the way I always
teach.” He described this lesson
as very typical of the lessons he
normally teaches.

34

Part 4: Students Presenting Solutions
For about ten minutes, the students

discuss the problem with each other, the
teacher, or the assistant teacher. The teacher
asks two students to draw their solutions on
the chalkboard while the other students
finish their discussions. The teacher then
asks all the students to return to their seats
and attend to the students’ presentations.
While a series of students explain their
solutions, the rest of the students and the
teacher ask questions and request clarifica-
tions. The solutions involve drawing parallel
line segments, one connecting the two
endpoints of the boundary and the other
parallel to the first. By moving the vertex
along the parallel line segment, a new
straight boundary can be formed that retains

the same areas.

Part 5: Reviewing Students’” Methods and
Posing Another Problem

The teacher reviews and clarifies the
students’ methods and asks how many
students used each method. Then the
teacher presents a follow-up problem, which
is to change a quadrilateral into a triangle
without changing the area. The teacher puts
a figure on the board and says, “Without
changing the area, please take the quadrilat-
eral and make it into a triangle. Please think
for three minutes and try doing it your own
way.” The students work on the problem at
their desks, and the teacher assists students
as necessary. After about three minutes, the
teacher again tells them to discuss their

solutions with one another.
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Part 6: Summarizing the
Results

During the students’ seat-
work, the teacher encourages
students to find as many solutions
as possible. He draws ten quadri-
laterals on the chalkboard and asks
students to show their solutions on
the figures. After about 20 min-
utes, he briefly reviews the solu-
tions and asks which students
found each solution. All of the
methods involve drawing a diago-
nal that divides the quadrilateral
into two triangles, then drawing a
line parallel to the first through
the opposite vertex of one of the
triangles, and then changing the
shape of that triangle by moving
the vertex‘along the parallel line
unti] the entire figure is a triangle.
The teacher ends the lesson by
suggesting that, for homework, the
students try to change other
polygons, such as pentagons, into

triangles with equal areas.

_ERIC

Moderator’s Tips

TEACHING

Before having the participants view this lesson,
tell them that in the previous lesson the
students explored the areas of triangles
constructed between two parallel lines.

Refer to the lesson script before the group
views the lesson. The script gives more
information about this lesson than does the
videotape.

The geometry problem posed in part two
often intrigues participants. You may want to
stop the videotape at that point and explore
the problem. Alternatively, you may elect to
defer the discussion about the actual math-
ematics to later.

You may want to wait to share the teacher’s
goal for the lesson, as shown in his response
to the teacher questionnaire, until the partici-
pants have shared their own interpretations
of the teacher’s mathematical goal(s).
Sometimes it is hard to get the conversation to
go beyond the surface level and into the
specifics of analyzing practice. Use questions
to help push the conversation into deeper
levels.

Sometimes defensiveness and cultural stereo-
types emerge after viewing this lesson. Use
focus questions to help get the discussion
back on track. You may have to respond by
re-posing the original focus question.

Point out that while walking around the
classroom, Japanese teachers typically note
student methods and choose which students
will be asked to share their methods on the
blackboard. The teacher is looking for the
strategies he expects will emerge from this
problem and is developing a plan as to how
to use them in his summary of the lesson.

39

[g==—m=

MODERATOR'S GUIDE TO EIGHTH-GRADE MATHEMATICS LESSONS: UNITED STATES, JAPAN, AND GERMANY




ATTAINING EXCELLENCE: TIMSS AS A STARTING POINT TO EXAMINE TEACHING

" Common Questions/Comments

Q: Is this a high-level class?

A: There is no tracking of Japanese students through the ninth grade. All students
receive the same standard curriculum.

Q: Isn’t the student population homogeneous in Japan? Japan doesn’t have the same
diversity we do.

A: There is variability of mathematical knowledge and there is social diversity. In
fact, Japanese teachers cite differences in students’ ability as a challenge that limits
their teaching more than any other factor.

Q: Don’t the Japanese have higher IQ’s than other cultures?

A: There has been a great deal of research proving that this is not the case.

Q: Who is the second teacher in the room?

A: During the videotaping, many Japanese principals stayed in \ the room. Also,
because of the extensive internship involved in becoming teachers, it is not uncom-
mon to have an intern in the room.

Q: Do most Japanese students wear uniforms?

A: Almost all middle schools require them.

Q: How are students assessed in Japan?

A: The teachers at each school get together by grade level and develop exams to
assess student understanding and to make instructional decisions. Students who
want to enter high schools or universities must pass exams.

Q: How long is this class period? Do Japanese teachers have more time than do U.S.
teachers to teach lessons?

A: Class periods average between 45-50 minutes, the same as in the United States.

'Q: When does the teacher take roll?

A: A student monitor takes roll before the teacher arrives.

Q: Don't Japanese classrooms experience interruptions?

A: No, classes in Japan are rarely interrupted by outside agents such as loudspeakers
or visitors.

Q: Are computers common in Japanese schools?

A: Virtually all junior high schools have computers, but the level of computer use
varies from school to school.

Q: What does “Onegaishimasu” mean?

A: It means, “Please (teach us.)” Virtually all Japanese lessons and classes begin with
this standard greeting and bow.

_ERIC
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Mathematician’s
Perspective

Students share answers to home-
work problems using the formu-
las for the volume and mass of a
rectangular solid to find the mass
of three solids. A related, but still
significanty different, problem is
given to find the height when the
length, width, specific gravity,
and mass are known. Students
confusing units while solving the
problem leads the class to a
discussion of dimension analysis.
Ultimately, they draw a conclu-
sion that the formula for mass
can be used to find any one
variable if all the others are
known. Several applications of
this conclusion are presented as
additional problems.

Moderator Questions

B What seems to be the math-
ematical focus of the lesson?

B What are students doing? What
is happening to enable the
students to reason mathemati-
cally?

B How is this lesson similar to the
U.S. angles lesson and the
Japanese lesson on areas of
triangles? How is it different?

B How does this teacher seem to
view mathematics, teaching,
and learning? What specifics
can you give?

GEerMAN GEOMETRY LESSON:
VOLUME AND DENSITY

In this lesson, after reviewing home-
work, the students and teacher work through
several problems involving the relation

between volume and density.

Part 1: Sharing Homework

The lesson begins with the teacher
asking a student to present her homework
results. The student uses an overhead
projector to explain what she did. There are
three problems. One of them is, “A rectangu-
lar bowl of glass with a width of 14.6 cm and
a length of 8.4 cm is filled with 17 mm of
quicksilver (density 13.6 g/cm?®). What is the
mass of the quicksilver?” After the student
explains her solutions, the teacher leads the
class in a discussion of the results. The
teacher says, “Who confirms this result?” and
“Does anybody else have any other sugges-
tions for an alternative?” When mistakes are
noted, the presenter makes corrections on
the transparency. Reviewing the homework

in this way continues for about 10 minutes.

Part 2: Revisiting Previous Materials
The teacher asks, “Yesterday, you put
together what you know about calculation.
Who can remember what we said?” The
students say, when nominated, that they can
calculate the surface, volume, and mass of a
rectangular solid. The teacher asks for the
formulas, and the students provide them.
The teacher says that they will develop a

fourth calculation during today’s lesson.
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Part 3: Posing a Problem
The teacher presents a problem using

the overhead projector. The problem reads,

“An iron sheet with a length of 0.5 m and a
width of 20 cm weighs 3.9 kg. Calculate the
height (thickness) of the sheet (7.8 g/cm?).”
The teacher leads a brief discussion of the
problem, reminding students to think about
“our three-step [method]: given, wanted,

and calculation path.”

Part 4: Working on the
Problem Together

The teacher asks for a volunteer to
work the problem on the chalkboard. The
volunteer begins working the problem by
recording the given information. The
teacher monitors the ensuing 20-minute
discussion on how to solve the problem.
The student at the board tries to solve the
problem while taking suggestions and
corrections from the other students. One
student says, “I would convert that into
centimeters.” The volunteer responds, “I
wouldn’t.” The teacher says, “Would you
give him a reason,” and the student says,
“Well, then the numbers are a little bigger
and the density would be easier to calcu-

,

late.” During this activity, several other
students take their turn at the board. The
activity concludes when the students agree

on the answer.

Moderator’s Tips

TEACHING

You may want to wait to share
the teacher’s goal for the lesson,
as shown in her response to the
teacher questionnaire, until the
participants have shared their
own interpretations of the
teacher’s mathematical goal(s).

On the questionnaire, the
teacher:checked the following as
the content of this lesson: com-
mon and decimal fractions,
estimation and number sense,
measurement units and pro-
cesses, perimeter, area, volume,
equations, inequalities, and
formulas. She reported that the
material was half review/half new.
This is a class of average abilities.
On the questionnaire, she
reported that this lesson was
“similar to the way I always
teach.” She described this lesson
as mostly typical of the lessons
she normally teaches.
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Common Questions/Comments

The problems are real but the
focus is on the procedures, not
the concepts.

The students didn’t practice
many problems.

Q: What is rho?

A: Density.

Q: Do German classes have
tracking or ability groups?

A: Yes. In Germany, students
are usually separated into three
tracks after the fourth grade,
and each track attends a differ-
ent school. All students receive
a similar curriculum, but it is
taught at a different level of
complexity.

Part 5: Summarizing the Result

Following the completion of the prob-
lem-solving activity, the teacher says, “Is
anyone able to say what we just did, what you
learned?” Students volunteer that they
learned to calculate the length, width, and
height of a rectangular solid. The teacher
fills in the statement of this calculation into
the table she reviewed at the beginning of

the lesson.

Part 6: Assigning Seatwork

The teacher offers three types of prob-
lems that differ in their level of difficulty and
asks students to choose those they would like
to do. She reminds them of an important
point about units that they had discussed
previously and then lets them choose the
problems and begin working individually.
During part of this work time, the teacher
meets with four students at the board who
are having difficulties with the earlier prob-
lem. The class ends while students are
working, and the teacher suggests that they
save their unfinished problems until class
tomorrow and work at home on their home

exercise book.
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Mathematician’s
Perspective

Four warm-up activities begin the
lesson. Two require finding
1nteger solutions to equalities
mvolvmg exponential expres-
sions. One requires finding a
volume of a box whose sides turn
out to have integer length. The
last is'to evaluate the quotient of

' two, monomxals The focus of the
lesson is announced to be least
common denommators Two
examples of adding two rational
e discussed. In the
first, the denominator of the first
fraction’is a linear factor of the
quadratic denominator of the
second fraction. In the second
example, the two fractions have
the same denominator, which is
linear. The lesson concludes with
students working on homework
exercises, all of which seek least
common denominators for two or
three given denominators—the
fractions are not given—that may
be integers, monomials, or linear
or quadratic polynomials.

U.S. ALGEBRA LESsON:
CoMPLEX ALGEBRAIC EXPRESSIONS

In this lesson, after some warm-up
problems, the teacher presents the problem
1/(x-7) + 1/(x%-49) and asks students to
find the least common denominator. After
explaining the correct way to solve the
problem, the teacher assigns multiple tasks
for seatwork, and students work on their own
for the rest of the lesson.

Part 1: Presenting and Checking
Warm-Up Problems

The teacher asks students to solve
“warm-up” problems displayed on the
overhead projector. The problems include
finding the largest integer n for which 2 > n!
and finding the number of cubic inches in
the volume of a rectangular solid if the side,
front, and bottom faces have areas of 12,
eight, and six square inches, respectively.
Students work on their own, during which
time the teacher moves around the class-
room helping students. After 13 minutes,
the teacher reconvenes the class to share the
solutions. The teacher asks students for the
answers, which she records on the transpar-
ency. For the last problem, she asks, “How
did you get it?” and the student describes the
process.

ERIC
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Moderator Questions

learning.

projector?

B What appears to be the mathematical focus of this lesson?
B What do you think students are learning? Give examples of apparent mathematical

B What is the purpose of review? How does it help student learning? What is review?
B How might this lesson be taught differently? How does this teacher use the overhead

B When the teacher was walking around the room, how many students appeared to
understand? How was student understanding used to make instructional decisions?

B How is this lesson like the U.S. angles lesson? What patterns emerge in both lessons?
What can that tell us about U.S. views on teaching, learning, and mathematics?

B Do you think this teacher is teaching according to the recommendations of the
NCTM standards? What did you see that makes you think that?

Part 2: Presenting and Discussing
Problems

The teacher presents the problem
1/(x-7) +1/(x?-49) on the overhead
projector and says to the students, “Yester-
day we worked on least common denomina-
tors. Try this problem.” While the teacher
passes out the homework worksheets, the
students work on this problem. After about
one minute, the teacher asks for the solu-
tion. Some students have difficulty, so the
teacher explains each step. She then contin-
ues the lesson by presenting a second
problem, [5/(x+6)]-[(2-x)/(x+6)],and
warns students that “this one looks easier
but there is a trick to it.” Students work on
the problem for about one and a half min-
utes. During this time, the teacher moves

from desk to desk, checking students’ work.

U.S. Eighth-Graders’
Perspective

After viewing both U.S. and
Japanese lessons, U.S. algebra
students said that they would
rather be in this classroom be-
cause it felt more like their class-
room. They said that the way
things were in this classroom was
what they were used to seeing.
Non-algebra students said that
this was obviously a “smart” class.
When asked if they understood
the lesson, they answered, “No.”
However, they pointed out that
they had not had this math, and
said they thought the students in
the class did understand. They
thought this was the “hardest
math” because of all the Xs.
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Moderator’s Tips

You may want to wait to share the
teacher’s goal for the lesson, as
shown in the teacher question-
naire, until the participants have
shared their own interpretations
of the teacher’s mathematical

goal(s).

Teacher Questionnaire

On the questionnaire, the
teacher checked the following as
the content of this lesson: prob-
lem-solving strategies (draw a
picture, make a simpler problem,
and guess and check), and
adding and multiplying alge-
braic fractions with like and
unlike denominators. She re-
ported that the material was
mostly new. This is a class of
high-ability students. On the
questionnaire, she reported that
this lesson was “very similar to
the way I always teach.” She
described this lesson as very
typical of the lessons she usually
teaches.

When the teacher announces the answer,
some students ask for an explanation. The
teacher provides a brief explanation by
asking students to complete several steps

leading to the answer.

Part 3: Assigning Multiple
Tasks for Seatwork

The teacher says, “For the remainder of
the period there are about five things that I
would like you to work on in the following
order.” These include finishing a test,
correcting the previous day’s homework, and
finishing a worksheet for which a graphing
calculator is needed. When these tasks are
completed, students are to work on the next
day’s homework. The homework requires
students to find the least common denomi-
nator (LCD) of rational expressions. Exer-
cises include finding the LCD of 4x and 8x;
3x-6 and 12x-24; and 12, 18, and 30. Stu-
dents work on these assignments individually
as the teacher circulates to assist them. The
seatwork activity lasts about 12 minutes. The

lesson ends with this activity.
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o’ Common Questions/Comments

This must be an algebra class.

B People might think this is “reform” because students are seated in
groups and using calculators.

B I can’t figure out the mathematical focus of this lesson.

® This must be a review day.

® The lesson seemed disconnected, disjointed, and focused on
procedural learning. I couldn’t find the concept.

® The students are obviously learning because this is an advanced
class.

® Why did the teacher tell a student to look at the overhead when
she was writing? What does that accomplish?

B The teacher did what I have often done: Find one student who

gets the answer I'm looking for, and then move on in the lesson

in an effort to cover the material.
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Mathematician’s
Perspective

The teacher presents algebraic
solutions to six linear inequalities.
Three similar word problems that
can be answered by solving linear
inequalities are presented. In all
the applications, an added fea-
ture is that the solution sought is
the largest integer satisfying the
inequality. They originally solve
the first in two other ways, but
then they discuss how setting up
an inequality facilitates finding
the answer. The solutions for the
other two begin by carefully using
tables to set up the inequalities
and conclude by using the tables
to develop careful algebraic
solutions.

Moderator Questions

JAPANESE ALGEBRA LESSON: ALGEBRAIC INEQUALITIES

In this lesson, after briefly checking home-

‘work, the teacher poses a problem that can be

solved by creating and solving an algebraic
inequality. Students work on the problem, then
share their solutions with the class. The teacher

then poses some follow-up problems.

Part 1: Sharing Homework

The teacher asks six students to write the
solutions for six of the homework problems on
the chalkboard. The problems involve solving
inequalities, such as 6x - 4 < 4x + 10. While
they are working, the teacher checks whether
the students have completed their homework.
The class spends about seven minutes answer-
ing the prdblgrps, explaining methods, and
checking correctness of solutions.

Part 2: Posing the Problem

The teacher introduces the main problem
for the day by saying, “I will have cver};one use
their h‘e(ad:.s and think a little, okay? Until now,

B What seems to be the mathematical focus of this lesson?

Do you agree or disagree with the mathematician’s perspective? Why or why not?

B What issues are raised for you with the students’ perspectives? What does this say
about our educational system?

B How was this lesson similar/different from the Japanese geometry lesson? What
patterns emerge as clues for how Japanese teachers view teaching, learning, and

mathematics?

u How is this lesson similar/different from the U.S. lesson? What are the differences
in the way we think about mathematics, teaching, and learning and the way the
Japanese teacher thinks about teaching and learning?

B Would you teach this topic differently?
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we’ve just done calculation practice, but

today you will have to use your heads a U.S. Eighth-Graders’

little.” The teacher then displays a poster Perspective

with the problem: There are two different
types of cakes, one costing 230 yen and the
other, 200 yen. You want to buy 10 cakes,
but you don’t want to pay more than 2,100
yen. How many of each type should you
buy? The cakes costing 230 yen “look more

»

delicious.” The teacher clarifies the prob-
lem by restating it in several ways and then
asks the students to work individually on the
problem for about three minutes, using

whatever methods they would like.

Part 3: Students Presenting
Solution Methods

After about six minutes during which
the teacher observes and assists students as
they work individually, the teacher asks a
student to share her solution method. The
student reports that she computed the cost
for ten 230-yen cakes and that the total was
too much. She reduced the number of 230-
yen cakes by one and computed again. She
says she had planned to continue this process

but ran out of time. Other students, who

used the same method, build on her explana-
tion and report that the solution is three 230-

yen cakes and seven 200-yen cakes.

Part 4: Teacher and Students Presenting
Alternative Solution Methods

The teacher introduces another
method by saying, “I've thought about it

too, so... what do you think about this way

Lo
+

When U.S. students viewed ‘this
Japanese lesson, they often said
that the mathematics seemed
simple to them. When pushed for
specifics, they said they had done
“cake” problems in elementary
school. They were bothered by the
fact that the teacher “made” a
student get up and share when she
didn’t understand; they thought
that was “mean.” When asked if
the student seemed uncomfortable,
they answered, “No.” Many also
thought that the teacher talked too
much and too fast and didn’t
explain well. The U.S. algebra
students viewing this lesson said
that this appeared to be a lower
level class because the mathematics
was easy, the classroom was messy,
and there was no computer in the
room.
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Moderator’s Tips

Point out that teachers in Japan
often view student mistakes as
valuable learning opportunities,
which can further understanding
for the individual student and the
class as a whole. Allow partici-
pants to share their own interpre-
tations of the teacher’s math-
ematical goals before discussing
them with the whole group.

Teacher Questionnaire

On the questionnaire, the
teacher checked the following as
the subject matter content of this
lesson: equations, inequalities
and formulas, and problem-
solving strategies. He reported
that the material was half review/
half new. This is a class of mixed
abilities. On the questionnaire,
he reported that this lesson was
“similar to the way I always
teach.” He described this lesson
as mostly typical of the lessons
he normally teaches.

of thinking?” He then describes a method of
subtracting the savings of a cheaper cake (30
yen) from the amount needed to buy all
delicious cakes (2,300 yen). One would need
to subtract seven times to get below the
2,100 yen, so one could buy only three
delicious cakes. Not all students understand
his explanation so he asks another student,
whom he knows has used an algebraic
inequality, to explain. The student verbally
describes the inequality 230x + 200(10-x) <
2,100. After the student’s presentation, the
teacher challenges students to provide

explanations that others can understand.

Part 5: Teacher Elaborating on a
Student’s Method

The teacher indicates that the last
student’s presentation on using algebraic
inequalities captured his goal for the lesson.
He says he would like to review the method
carefully so others will understand: “To tell
you the truth, I was going to set up today
what Rika set up, but I wanted you all to
come up with a number of ways to [solve] it.
So we are going to try to do the problem
using an inequality equation.” He then
spends about seven minutes leading the
students step by step through the method.
At the end of this discussion, he notes the
advantages of using this method over the
trial-and-error methods presented earlier in
the lesson: “The answer will come out
quickly... you don’t need to figure out each

number one by one.”

[AFullToxt Provided by ERIC
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Part 6: Posing and Solving Follow-Up Problems

The teacher presents two similar problems and asks the students to use
the method just discussed to solve these problems. Here is one problem:
“You want to buy 20 apples and tangerines all together for less than 2,000
yen. Apples are 120 yen each and tangerines are 70 yen each. Up to how
many apples can you buy?” He reminds the students about the advantages of
using this method and then gives the students about 12 minutes to work on
the problems. As he assists students, he asks two of them to write their
methods on the chalkboard.

The teacher completes this part of the lesson by talking through the
students’ work displayed on the board.

Part 7: Summarizing the Lesson Objective

The teacher summarizes the major point of the lesson: “What we talked
about today was solutions using inequality equations. That is, when you work
out problems, instead of counting things one by one and finding the num-
ber, it’s usually easier if you set up an inequality equation and find the an-
swer.” Then the teacher distributes another worksheet for homework.

2

o

Common Questions/Comments

Q: What is a 200-yen cake?

A: Yen is the unit of currency in Japan.

I'was shocked to see paint chipping off the wall! It made me
feel better about where I teach.

There was a window washer outside washing windows, and
none of the students looked at him!

It seems this might be a school in a lower socioeconomic area.
The students are wearing different uniforms, and the class-
room looks less kept up.

The students weren’t actively involved but seemed comfortable
sharing their strategies when they didn’t understand.

The teacher shared “his” method of solving inequalities, and
“there were only two problems the whole period.”

Q: Is this an algebra class? Is this a class of lower abilities than
the geometry class?

A: No, students are not separated by ability in Japan until the
tenth grade. All eighth graders have this curriculum.
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Mathematician’s
Perspective

Five quick warm-up activities
begin the lesson. Three involve
numeric or symbolic exponentia-
tion, another is a percentage
calculation, and the last is the
computation of the difference of
two rational numbers. A quick
review of three methods of
solving systems of two linear
equations follows; all examples
given in the review have integer
coefficients. The central problem
of the lesson is to solve a system
of two equations with two un-
knowns; rational forms are in
both equations, but each is
reducible to a linear equation
with integer coefficients. After
the class solves this system, the
teacher describes the general
method of solving such equa-
tions. The lesson concludes with
three problems similar to its
central problem.

Moderator Questions

GERMAN ALGEBRA LESSON:
SysTems OF EQUATIONS

In this lesson, after some brief warm-up
problems, the students and teacher work
collaboratively on solving a complex system
of equations: (2y-5)/9=5(x1)/6-5yand
(3x+1)/12=(8/3) (y-2)+33x/2.

Part 1: Presenting Warm-Up Problems

The lesson begins with two minutes of
quickly paced warm-up exercises. The
teacher asks six questions, including “Eight
to the third power?” “Twelve percent of
120?” and “Five factorial?” Students answer
orally, and the teacher confirms the response
or asks if others agree.

Part 2: